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(54) Title: 

LIQUID CRYSTAL DISPLAY DEVICE 

(57) Abstract 

[Purpose] To miniaturize a liquid crystal display device. 
[Constitution] A connection lead part 3 formed extending from 
a driving circuit element 2 toward a liquid crystal display 
element 1 is caused to reach an edge 5a of the liquid crystal 
display element 1 still in its inclined state, and an edge 8a 
of a wiring material 8 stacked on the connection lead part 3 
is formed in the direction right-angled to the longitudinal 
direction of the connection lead part 3. 

[Advantage] A vertical part of the connection lead part is not 
located near the edge of the liquid crystal display element, 
and the edge of the wiring material is prevented from coming 
into contact with the adjacent connection lead part to cause 
short-circuit, so that it is possible to manufacture a 
miniaturized liquid crystal display device with high yield, 

[ Claims ] 

[Claim 1] A liquid crystal display device, in which a 
driving circuit element is mounted on one of two glass 
substrates constituting a liquid crystal display element, the 
respective terminal parts of the driving circuit element and 
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It 

•t 

an electrode of the liquid crystal display element 
corresponding thereto are respectively connected to each other 
by a plurality of connection lead parts formed on the same glass 
substrate, and the connection lead part is constructed by 
stacking wiring material such as Al on a pattern consecutively 
formed without a break from an electrode such as ITO of the 
liquid crystal display element, characterized in that the 
connection lead parts are spread from the driving circuit 
element to reach the vicinity of an edge of the other glass 
substrate still in the inclined state to the edge of the other 
glass substrate, and the edge of the wiring material stacked 
on the connection lead part is formed in the direction 
right-angled or substantially right-angled to the 
longitudinal direction of the connection lead part in the 
inclined connection lead part. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Field of Application] 

This invention relates to a liquid crystal display device 
and particularly to the structure of a connection lead part 
connecting a liquid crystal display element and a driving 
circuit element in a COG (Chip On Glass) type liquid crystal 
display device. 
[0002] 
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[Prior Art] 

In the COG type liquid crystal display device, two glass 
substrates are stuck to each other, and liquid crystal material 
is enclosed between the substrates to constitute a liquid 
crystal display element, and an IC as a driving circuit element 
is mounted on one glass substrate. The respective terminal 
parts of the IC are respectively connected to an electrode of 
the corresponding liquid crystal display element by a plurality 
of connection lead parts, and the connection lead parts are 
constructed by stacking wiring material such as Al on a pattern 
formed from an electrode such as ITO of the liquid crystal 
display element consecutively without a break on the same glass 
substrate. Since the liquid crystal display element is 
considerably larger than the IC, the connection lead parts are 
formed radiating from the IC toward the liquid crystal display 
element . - . ^ - 

[0003] 

Fig. 4 shows the prior art described in the above. The 
reference numeral 11 is a liquid crystal display element, 12 
is an IC, 13 is a connection lead part, 14 and 15 are glass 
substrates, and 16 is an electrode such as ITO of the liquid 
crystal display element 11. The electrode 16 is formed in a 
pattern on the glass substrate 14, and the connection lead part 
13 is so constructed that wiring material 18 such as Al is 
stacked through an intermediate metal layer 17 of Cr or the 
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like on a pattern 16a consecutively formed from the electrode 
16 without a slit. Although the connection lead part 13 is 
formed radiating from the IC 12 in the inclined state to the 
edge 15a of the glass substrate 15, it is formed as a vertical 
part 13a right-angled to the edge 15a near the edge 15a. 
[0004] 

The reason why the connection lead part 13 is constructed 
by stacking the wiring material 18 on the pattern 16a made of 
the same material as the electrode 16 is that wiring resistance 
is reduced to the utmost, and the intermediate metal layer 17 
is provided to heighten the adhesiveness of the wiring material 
18. Since these are considerably thick, the forward ends 
thereof immediately before entering between the glass 
substrates 14, 15 are removed by etching, resulting in that 
the edges 17a, 18a parallel to the edge 15a of the glass 
substrate 15 are generated in the area of "the vertical part 
13a. In order to clarify the above, the parts from which the 
intermediate metal layer 17 and the wiring material 18 are 
removed to leave only the ITO behind are indicated in slant 
lines, not shown in a section. 
[0005] 

The reason why the vertical part 13a is provided on the 
connection lead part 13 is as follows. That is, generally Cr 
used in the intermediate metal layer 17 is more easily etched 
than the edge of Al used in the wiring material 18. 
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Consequently, as shown in Fig. 4(b), over-etching is caused 
so that the edge 18a of the wiring material 18 is projected 
over the edge 17a of the intermediate metal layer 17, and the 
upper layer edge 18a loses backing to form a free end. 
Therefore, when the vertical part 13a is not provided and the 
edge 15a of the glass substrate 15 is located in the inclined 
part of the connection lead part 13 as shown in a two-dot chain 
line in Fig. 4(a) , in the case of forming the respective edges 
17a, 18a of the intermediate metal layer 17 and the wiring 
material 18 parallel thereto, there is the possibility that 
when the edge 18a is turned over, it is laterally protruded 
out as shown in a chain line in Fig .4(c) and brought into contact 
with the adjacent connection lead part 13 to cause short- 
circuit failure. Accordingly, the vertical part 13a is 
provided so that even if the edge 18a is turned over, it is 
not laterally protruded to prevent contact with the adjacent 
connection lead part 13. 
[0006] 

[Problems that the Invention is to Solve] 

When the vertical part 13a is thus provided as in the 
prior art, an excessive space for the length L is needed, which 
leads to a cause of obstructing miniaturization of the liquid 
crystal display device. This invention has been made in the 
light of this point, and it is an object of the invention to 
miniaturize a liquid crystal display device by eliminating the 
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vertical part • 
[0007] 

[Means for Solving the Problems] 

In order to solve the problem, according to the invention, 
in the above liquid crystal display device, the connection lead 
parts are spread from the driving circuit element to reach the 
vicinity of an edge of the other glass substrate still in the 
inclined state to the edge of the other glass substrate, and 
the edge of the wiring material staclced on the connection lead 
part is formed in the direction right-angled or substantially 
right-angled to the longitudinal direction of the connection 
lead part in the inclined connection lead part. 
[0008] 
[Operation] 

The connection lead part is caused to reach the vicinity 
of the edge of the glass substrate stiir in the inclined state 
so that no vertical part is formed, whereby the space for the 
vertical part is not needed to miniaturize the liquid crystal 
display device. Further, the edge of the wiring material 
staclced on the connection lead part is formed in the direction 
right-angled or substantially right-angled to the 
longitudinal direction of the connection lead part, whereby 
even if the edge of the wiring material is formed as a free 
end by over-etching, the edge is not turned over in contact 
with the adjacent connection lead part to prevent short-circuit 
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failure . 
[0009] 

[ Embodiments ] 

The embodiment of the invention will now be described. 
In Figs. 1 and 2, the reference numeral 1 is a liquid crystal 
display element, 2 is an IC as a driving circuit element, 3 
is a connection lead part, 4 and 5 are glass substrates, and 
6 is an electrode such as ITO of the liquid crystal display 
element. The basic structure of the embodiment is similar to 
that of the prior art described with reference to Fig. 4 , in 
which an intermediate metal layer 7 of Cr or the like is, as 
shown in Fig. 2, stacked on a pattern 6a of ITO or the like 
consecutively formed from the electrode 6 formed on the glass 
substrate 4 without a break, and further wiring material 8 such 
as Al is stacked to constitute the connection lead part 3. The 

reference numerals 7a and 8a are the edges of the intermediate 

metal layer 7 and the wiring material 8 from which unnecessary 
parts are removed by etching to be generated in the vicinity 
of the edge 5a of the glass substrate 5. 
[0010] 

The connection lead parts 3 are formed in such a pattern 
that they are radiating from the IC 2 to all reach the edge 
5a still in the inclined state to the edge 5a of the glass 
substrate 5 except one located in the central area, and the 
connection lead parts located on the outside are formed with 
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the inclined parts a little projected over the edge 5a of the 
glass substrate 5 to enter between the glass substrates 4, 5. 
Although the edge 8a of the wiring material 8 on each connection 
lead part 3 is arranged parallel to the edge 5a of the glass 
substrate 5, the directions of forming the individual edges 
8a are not parallel to the edge 5a, but right-angled or 
substantially right-angled to the longitudinal direction of 
the connection lead part 3. The slant lines indicate the part 
at the forward end from the edge 8a where only the ITO is left 
behind • 
[0011] 

The embodiment is constructed as described above, so that 
the connection lead part 3 reaches the edge 5a of the glass 
substrate 5 still in the inclined state, and a part 
corresponding to the vertical part 13a in Fig. 4 is not formed, 
whereby the space for such a vertical part is not~needed- to 
miniaturize the liquid crystal display device. Further, the 
edge 8a of the wiring material 8 is formed right-angled or 
nearly right-angled to the connection lead part 3, whereby even 
if the edge 8a formed as a free end due to over-etching is turned 
over, it is just superposed on its own connection lead part 
3 as indicated in a chain line in Fig, 2 (b). Therefore, it 
will not project laterally to come into contact with the 
adjacent connection lead part, so that short-circuit is 
prevented . 
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[0012] 

Fig. 3 shows another embodiment, in which the edges 8a 
of wiring material 8 are arranged like an inverted-V shape 
according to the inclination of a connection lead part 3 in 
Fig. 3(a), and the edges 8a are arranged like a circular-arc 
in Fig. 3 (b) . That is, although there is the possibility that 
in order to arrange the edges 8a linearly and form the 
individual edges 8a right-angled to the connection lead parts 
3 as shown in Fig . 1 , the shape of the etching mask is complicated 
to make the manufacture difficult, the arrangement shown in 
Fig. 3 has the advantage that the edge of the mask may be linear 
or circular-arc along the arrangement of the edges 8a to 
simplify the shape of the mask. 
[0013] 

[Advantage of the Invention] 

According to~ the invention, as apparent from the above 
embodiments, in the liquid crystal display device, the 
connection lead parts formed on one glass substrate are spread 
from the driving circuit element to reach the vicinity of the 
edge of the other glass substrate still in the inclined state 
to the edge of the other glass substrate, and the edges of the 
wiring material stacked on the connection lead parts are formed 
right-angled or substantially right-angled to the 
longitudinal direction of the connection lead part at the 
inclined connection lead parts. Accordingly, the space for 
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forming the vertical part of the connection lead part in the 
vicinity of the edge of the glass substrate is not needed and 
further the edge of the wiring material is prevented from coming 
into contact with the adjacent connection lead part to cause 
short-circuit, so that the miniaturized liquid crystal display 
device can be easily manufactured with high yield. 

[Brief Description of the Drawings] 

Fig. 1 is a plan view of the principal part of one 
embodiment according to the invention; 

Fig. 2 is a sectional view taken along the connection 
lead part of the embodiment and a diagram for explaining the 
operation; 

Fig. 3 is a plan view of the principal part according 
to another embodiment; and 

Fig. 4 is a plan view of the principal part, a sectional 

view taken along the connection lead part and a diagram for 
explaining the cause of failure in the prior art. 
[Description of the Reference Numerals and Signs] 

1, 11: liquid crystal display element 2, 12: IC (driving 
circuit element) 3, 13: connection lead part 13a: vertical 
part 4, 5, 14, 15: glass substrate 5a, 15a: edge of glass 
substrate 6, 16: electrode 8, 18: wiring material 8a, 18a: 
edge of wiring material 
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FIGURE 1: 

1: LIQUID CRYSTAL DISPLAY ELEMENT 3: CONNECTION LEAD PART 
GLASS SUBSTRATE 5A: EDGE 8A: EDGE 



